Objectives: This study analyzed the changes of vaginal forceps delivery rate in Jiading Maternal and Child Health Hospital in the past 10 years in order to provide theoretical reference for reducing the rate of cesarean section and solving cephalic dystocia.
INTRODUCUION
Forceps is an obstetrical operation in which the fetal head is fixed with traction or rotation force to correct the position of the fetal head and assist the descent of the fetal head and the delivery of the fetus [1] .
In recent years, with the full opening of the two-child policy in China, the increase in the number of elderly and high-risk parturients, as well as the extremely high requirements for maternal and infant safety and the intervention of more social factors in medical behavior in recent years, the rate of cesarean section has been rising. The forceps rate had been declining and even abandoned for a time [2] . Although cesarean sections have solved part of the dystocia, it is a non-physiological way of delivery. After the cesarean section rate rises to a certain height, the perinatal mortality rate does not continue to decline, and it is easy to cause a variety of short-term and long-term complications [3, 4] , especially for those who have reached S ≥ +2 in the bone part of the fetus. Forced cesarean sections are more harmful to mothers and infants, and it is easy to cause adverse maternal and fetal outcomes.
The outcome of transvaginal forceps is closely related to the height of the fetal head. According to the maximum transverse diameter of the fetal head and the position of the lowest part of bone in the pelvis, the forceps are divided into outlet forceps, low forceps, median forceps and high forceps [5] . Because the middle and high forceps are more harmful to the mother and infant, they have been replaced by cesarean sections, with the us of low forceps, which have the advantages of convenient placement and less damage to mother and infant.Thus, they are one of the most effective means of obstetrics [6] .
Our hospital has been a implementer of transvaginal low or export forceps throughout the past 10 years. Through the retrospective analysis of the changes of forceps rate, the purpose of this paper is to provide theoretical reference for solving cephalic dystocia, as well as, to provide theoretical reference for solving cephalic dystocia.
Objectives
The aim of this study was to provide theoretical reference for solving cephalic dystocia by analyzing the causes of the change of vaginal forceps use rate in our hospital throughout the past 10 years.
MATeRIAL AND MeThODS

Participants
With the help of the medical record management system of our hospital, the relevant information and delivery methods of 78,811 parturients who gave birth in our hospital from January 1, 2009 to December 31, 2018 were collected.
Methods of data collection
Our hospital adopts the registration book of vaginal delivery and cesarean sections made by the National Health and Family Planning Commission, which is implemented by a fixed person. The data used in this study were collected from a register book, which included maternal age, gestational weeks of delivery, delivery means, history of delivery, amount of postpartum hemorrhage and fetal weight. Also if the delivery means was forceps, the indication of forceps use should also be recorded.
Forceps operator
All cases of forceps use were assisted by Simpson or Killand forceps, and all of them were operated according to the standard of forceps by the chief resident and above professional person.
Classification and description of forceps indications [7-12]
a) The second stage of labor is prolonged: Primary parturient, the second stage of labor without epidural analgesia has been more than 3 hours, or the second stage of labor for epidural analgesia more than 4 hours. Parturients, the second stage of labor without epidural analgesia was more than 2 hours, or the second stage of labor with epidural analgesia was more than 3 hours; b) fetal distress; c) abnormal occipital position; d) maternal factors need to shorten the second stage of labor: Such as pregnancy complicated with heart disease, hypertensive disorder complicating pregnancy, history of cesarean section, uterine scar etc., are not suitable to labor and abdominal pressure during delivery. If there are two or more indications before forceps use, the first indication is included and calculated.
Statistical analysis
The data were statistically analyzed by SPSS17.0. The measurement data were expressed by x ± s, the one-way ANOVA was used for comparison between groups, the frequency and rate were used for counting data, and X 2 test was used for comparison between groups. The difference was statistically significant at p < 0.05.
ReSULTS
Comparison of the general situation of the parturients overall
In 78,811 parturients, the average age was (26.2 ± 4.3) years, the average gestational weeks of the first examination was (18.5 ± 1.7) weeks, the average gestational weeks of delivery was (39.2 ± 1.6) weeks, the average amount of postpartum hemorrhage was (219.1 ± 86.4) mL the average neonatal weight was (3328.1 ± 431.7) grams. There were 25,955 parturients (32.9%), 4111 elderly parturients (≥ 35 years old, 5.2%), 4704 premature births (6.0%), 45,586 cases (57.8%) of transvaginal delivery, 33,225 cases (42.2%) of cesarean sections and 1382 cases (1.8%) of transvaginal forceps in totality. It was found in age, first gestational antenatal examination week, gestational week of delivery, postpartum hemorrhage, neonatal weight and proportion of multipara, proportion of elderly parturients, premature delivery rate, vaginal delivery rate, cesarean section rate, forceps delivery rate by comparing the general situation of the overall maternity over a 10-year period, the average value and proportion not only increase with the increase of the year, there were significant differences in every year (p < 0.01). See Table 1 .
Comparison of general situation between natural delivery and forceps
In 45,586 cases of natural labor in the past 10 years, the average age of parturients was (25.8 ± 4.1) years, the average gestational weeks of the first examination was (16.7 ± 6.8) weeks, the average gestational weeks of delivery was (39.3 ± 1.7) weeks, and the average amount of postpartum hemorrhage was (231.3 ± 95.1) mL, and the average neonatal weight was (3344.9 ± 428.6) grams. There were 15,950 cases (35%) of multiparas, 2309 cases (5.1%) of elderly parturients (≥ 35 years old), 220 cases of premature delivery (0.5%). the average length of second stage of labor was (116 ± 39) minutes and 25528 cases of epidural analgesia (56.0%).
In 1382 parturients with forceps use over the past 10 years, the average age was (27.7 ± 4.2) years, the average gestational weeks of the first examination was (15.4 ± 4.9) weeks, the average gestational weeks of delivery was (39.0 ± 1.7) weeks, and the average amount of postpartum hemorrhage was (389.0 ± 98.5) mL. The average neonatal weight was (3434.2 ± 457.5) grams, There were 161 cases (11.6%) of multiparas, 72 cases (5.2%) of elderly parturients (≥ 35 years old), 19 cases of premature delivery (1.4) the average length of second stage of labor was (139 ± 53) minutes and 805 cases of epidural analgesia (56.0%).
It was found that there were significant differences in age, gestational week, postpartum hemorrhage, neonatal weight and the proportion of multiparas (p < 0.05) by comparing the general situation of the two groups . However, there was no significant difference in gestation week of delivery, the length of the second stage of labor and the multiparas and the proportion of epidural analgesia deliver (p > 0.05).
See Table 2 .
Change of forceps delivery rates
Troughout the past 10 years, among the 78811 parturients, there were 45,586 cases of natural delivery, 33,225 cases of cesarean section and 1382 cases of forceps. The rate of forceps delivery in total delivery was 1.8% (1382/78811).
The proportion of forceps delivery in natural delivery was 2.9% (1382-46968). The proportion of forceps use increased with the increase of the year, and the rate of forceps delivery increased the fastest with the turning point of 2014, it from 0.7% in 2013 to 3.3% in 2016, as shown in Figure 1 .
Comparison of forceps delivery indications
In the past 10 years, the main indications of forceps use in our hospital from high to low were fetal distress, abnormal occipital position, prolongation of the second stage of labor and shortening of the second stage of labor. The proportion of forceps use in fetal distress increased year by year, from third to first place, and there was significant difference among different years (X 2 ＝ 32,077, p < 0.05). Although the proportion of labor forceps use prolonged in the second stage of labor gradually decreased from the first to the third, there was no significant difference between the two groups (p > 0.05).There was no significant change in the proportion of forceps delivery due to abnormal occipital position and other reasons, and there was no significant difference between the two groups (p > 0.05). The shortening of the second stage of labor was always in the fourth place, and there was significant difference between the two groups (X 2 = 23,886, P < 0.01). See Table 3 .
CONCLUSIONS
It is reviewed that vaginal forceps delivery has a history of more than 200 years, and it is still an indispensable means in the treatment of dystocia. Previous studies have shown that the current clinical use of low birth forceps can not only effectively reduce the rate of cesarean section [13] , but also a main means to solve cephalic dystocia in addition to cesarean section [14] . The following is a brief analysis of the situation of forceps delivery in our hospital in the past 10 years.
Analysis of the overall situation of parturients
Over10 years it was found that there were significant difference among the groups in age, first antenatal examination week, postpartum hemorrhage, neonatal weight and It was also found that the average age of mothers was increasing, from 24.6 years in 2009 to 28.3 years in 2018. During this period, the elderly and parturients were also increasing accordingly, which were positively correlated with the postponement of the age of marriage and childbearing in China in recent years. However, the first Gestational examination week decreased from 21.7 weeks in 2009 to 14.8 weeks in 2018, which was related to the importance of antenatal care and the enhancement of maternal health awareness in China. Although the gestational weeks and premature delivery rates were different in each year, the overall increase was not obvious. the gestational weeks were about 39 weeks, and the premature delivery rate increased slightly, fluctuating between 5% and 7%. At the same time, it was also found that with the increase of neonatal weight, the amount of postpartum hemorrhage was also increasing, from the average 200.8 mL in 2009 to 262.9 mL in 2018, which fully proved that the higher the fetal weight, the higher the incidence of postpartum hemorrhage.
Analysis of natural and forceps delivery
In the past 10 years, there were 45,586 cases of natural delivery and 1382 cases of forceps. After comparing the two groups of data, it was found that there was no significant difference in the elderly. However, the average age were 27.7 years of forceps delivery, while the average age were 25.8 years of natural delivery, and the proportion of parturients in forceps was 11.6%, which was significantly lower than that of 35% in the natural delivery group, which indicated that the primipara with relatively older age, the higher the dystocia rate, and the greater the risk of deliver, it is considered to be related to the decrease of physical strength and ligament elasticity. In addition, there were significant differences in the first gestational age, postpartum hemorrhage, premature delivery rate and neonatal weight between the two groups . Although it has been shown that fetal weight is proportional to the incidence of postpartum hemorrhage, the neonatal average weight were 3434 g in the forceps group which is slightly higher than in the natural delivery whose average weight were 3344 g.The difference in the amount of postpartum hemorrhage was the largest which with an average of 231 mL in the natural delivery group and 389 mL in the forceps delivery group. The analysis of postpartum hemorrhage is often complicated, which is not only caused by a single factor. In this study, the average time was 139 minutes of the second stage of labor in the forceps group was longer than that in the natural group whose was 116 minutes, which also increases the incidence of postpartum hemorrhage.
Forceps delivery rate and its trends
The rate of forceps use varies greatly in the world, which depends on the medical resources and clinical training mode. The proportion of forceps midwifery in natural delivery in the United States is 0.56% [7] . Due to the regional economic differences and the uneven development of medical level, the utilization rate of forceps varies greatly in hospitals at all levels, so there are different reports in different regions and hospitals. In this study, the rate of forceps use in the total delivery in our hospital in the past 10 years was 1.8%, and the proportion of forceps used in vaginal delivery was 2.9% (1382/46968), which was higher than that in the United States reported in the literature. In recent years, the rate of forceps use in our hospital has been increasing, especially in 2014 as a turning point. Under the background of the implementation of the new stage of labor and the painless delivery in our hospital, it is easier to implement forceps.
At this time, our hospital also strengthened the personnel training of forceps and began to carry out forceps from the chief resident, so that the minimum birth forceps delivery rate increased from 2013 to 3.3 percent in 2016. at the same time, the rate of cesarean section also decreased accordingly. The rate of cesarean section decreased from 48.5% in 2013 to 37.7% in 2018, which proved that forceps not only solved cephalic dystocia, but also effectively reduced the rate of cesarean section.
Comparison of indications of forceps
Over the past 10 years, the main indications of forceps use in our hospital from high to low were fetal distress, occipital abnormality, prolongation of the second stage of labor and shortening of the second stage of labor, which was consistent with the indication of forceps use. Comparing the indications of forceps use in each year, it was found that the proportion of forceps use in fetal distress was gradually higher, from the third to the first, and the difference was statistically significant . This is mainly considered with the implementation and strengthening of continuous fetal electronic monitoring, It's also becoming more and more likely to find fetal distress clinically, therefore, the proportion of forceps use due to fetal distress is gradually increasing. In addition, although there was no significant change in the proportion of forceps use in patients with prolonged second stage of labor and abnormal occipital position, considering that since the implementation of the new stage of labor in China in 2014 and the increase in the number of epidural anesthesia in recent years, the proportion of clinically diagnosed prolonged second stage of labor has decreased, and the proportion of forceps performed accordingly is decreasing. It fell from 35.7% in 2009 to 23.8% in 2018. In order to shorten the second stage of labor, there was a significant difference among the years, but it was always in the fourth place. Considering the full development of painless delivery, the second stage of labor was prolonged accordingly. On the other hand, the number of forceps with the indication of shortening the second stage of labor is decreasing accordingly. As for other indications, because the number of cases is too few, the proportion is relatively low, and there is no statistical difference among the groups , the analysis is not done here.
Advantages and disadvantages of this study
Although this study spans 10 years and has a large number of cases, it is only a retrospective study which has some limitations. Only the changes of the general situation, forceps use rate and indication of parturients were analyzed, but the birth injury caused by forceps and the detailed pregnancy outcome were not reflected in this study. In addition, the data of this study only comes from a second-class specialized hospital, the research object has limitations, but also affects the promotion and extension of the research results.
In short, with the opening of the "comprehensive two-child policy" in China, the number of elderly parturients and pregnant women with scar uterus has increased，the demand for cesarean section is also increasing, but with the implementation of the new stage of labor and the development of painless delivery, low forceps has become the main means of delivery to solve cephalic dystocia.
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